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Are patients after severe injury who drop out of a longitudinal
study at high risk of mental disorder?
Abstract
In longitudinal studies of traumatic stress, it is particularly important to examine the data for any
differences between those who drop out and those who continue to participate, because reluctance to
participate might reflect symptoms of avoidance frequently seen in posttraumatic stress disorder
(PTSD). However, whether those who drop out are at high risk of PTSD remains unclear. Over a
25-month period, 188 consecutive patients with motor vehicle accident (MVA)-related injuries admitted
emergently were enrolled and followed for 4 to 6 weeks. Baseline characteristics were compared
between subjects who did and did not participate in the follow-up study. At 4 to 6 weeks, 66 (35.1%) of
the participants had dropped out. Bivariate analyses revealed that those who dropped out were likely to
be men, alcohol drinkers, smokers, and unconscious just after MVA and to have fewer years of
education, less severe injuries, less posttraumatic symptoms, and lower cooperativeness as assessed by
the Temperament and Character Inventory. Logistic regression analysis revealed that male sex,
unconsciousness during MVA, low cooperativeness, and less severe injuries were significant predictors
of dropout. The literature says that male sex and unconsciousness just after MVA might be protective
factors against MVA-related PTSD, whereas low cooperativeness is a risk factor for general mental
problems. To summarize, it is expected that those who drop from the follow-up are unlikely to have
MVA-related PTSD, but might have mental problems independent of injury.
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ABSTRACT (236 words) 
In longitudinal studies of traumatic stress, it is particularly important to examine the 
data for any differences between those who drop out and those who continue to 
participate, because reluctance to participate might reflect symptoms of avoidance 
frequently seen in posttraumatic stress disorder (PTSD). However, whether or not those 
who drop out are at high risk for PTSD remains unclear. Over a 25–month period, 188 
consecutive patients with motor vehicle accident (MVA)-related injuries admitted 
emergently were enrolled and followed for 4-6 weeks. Baseline characteristics were 
compared between subjects who did and did not participate in the follow-up study. At 
4-6 weeks, 66 (35.1%) of the participants had dropped out. Bivariate analyses revealed 
those who dropped out were likely to be men, alcohol drinkers, smokers, unconscious 
just after MVA, to have fewer years of education, less severe injuries, less posttraumatic 
symptoms, and lower cooperativeness as assessed by the Temperament and Cognitive 
Inventory (TCI). Logistic regression analysis revealed that male gender, 
unconsciousness during MVA, low cooperativeness and less severe injuries were 
significant predictors of dropout. Male gender and unconsciousness just after MVA 
seemed to be protective against MVA-related PTSD, whereas low cooperativeness 
seemed to be a risk factor for general mental problems. To conclude, those who drop 
out of longitudinal studies following severe injuries appear to be at relatively low risk of 
developing injury-related PTSD, but at relatively high risk of suffering from mental 
problems independent of injury. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Objectives of the study 
Longitudinal studies of posttraumatic stress provide the optimal method for 
exploring the course of posttraumatic stress disorder (PTSD) and examining its 
predictors. Recent longitudinal studies of PTSD have included many different groups of 
subjects, such as exposed disaster workers (1), refugees (2), a community sample (3), 
survivors of terrorists attacks (4), soldiers hospitalized following serious combat injury 
(5), patients with myocardial infarction (6), and victims of sexual and physical assault 
(7). Above all, longitudinal studies of patients following severe injury, especially those 
involved in motor vehicle accidents (MVAs), comprise one of the largest number of 
population samples studied (8-20). 
Any longitudinal study risks being compromised by selective dropout. In 
longitudinal studies of traumatic stress, it is particularly important to examine the data 
for any differences between those who drop out and those who continue to participate, 
because reluctance to participate may reflect symptoms of avoidance frequently seen in 
PTSD. Studies of severe injury have, to date, identified many determinants of dropout 
(9-11, 15, 16, 19, 20), but with partly contradictory results; some suggested those who 
drop out are at low risk for injury-related PTSD while others suggest they are at high 
risk. Longitudinal studies of severe injury that involved more than 100 subjects 
recruited from emergency departments are shown in Table 1. On the one hand, Ehlers et 
al. and Wu et al. showed that men were likely to drop out (10, 19), while it is well 
known that women are at high risk for PTSD (21). Also, Shalev et al. showed those who 
dropped out had fewer PTSD symptoms (11). On the other hand, O’Donnell et al. 
showed that those who dropped out had higher levels of anxiety and depression (16), 
and Mason et al. showed they tend toward psychoticism (15). This apparent 
contradiction requires elucidation. 
To this end, we utilized the Tachikawa Cohort of MVAs (TCOM) Study, a 
prospective longitudinal 3-year follow-up study, to investigate the incidence, prediction, 
protection, and natural course of psychiatric illness in a sample of patients severely 
injured in MVAs. The aims of the present study were to identify variables predicting 
patients at risk of dropping out of the TCOM Study and to examine whether or not those 
who drop out are at high risk for injury-related PTSD. 
 
Materials and Methods 
Participants were selected from the TCOM Study, which was approved by the 
institutional review board and ethics committee of the National Disaster Medical Center 
(NDMC), Tokyo. The inclusion criteria were 1) MVA-related severe physical injury 
causing a life-threatening or critical condition; 2) consecutive admittance to the 
emergency department’s intensive care unit (ICU) at NDMC; 3) age between 18 and 69 
years; and 4) a native Japanese speaking ability. The exclusion criteria were 1) diffuse 
axonal injuries, brain contusion, subdural or subarachnoidal bleeding detected by 
computed tomography and/or magnetic resonance imaging; 2) cognitive impairment, 
defined as a score of less than 24 on the Mini-Mental State Examination (22, 23); 3) 
ongoing treatment for any neuropsychiatric disorder, such as schizophrenia, bipolar 
disorders, substance-use disorders, or epilepsy, prior to the MVA; 4) marked clinical 
signs or symptoms such as suicidal ideation, self-harm behavior, or a severe 
psychosomatic condition that prevented the patient from tolerating the interview; and 5) 
living or working at a location more than 40 km from the NDMC. 
 Participants in the present study were recruited between May 31, 2004 and 
June 22, 2006. During this period, 213 of the 560 newly admitted patients with MVA 
injuries met the study criteria and were asked to participate in the study. After a 
complete description of the study, written informed consent was obtained from 188 
patients (88.3%). The 25 patients who refused to participate did not differ significantly 
from those who participated in terms of sex, age, Injury Severity Score (ISS) (24), 
Glasgow Coma Scale (GCS), or situation surrounding injury in the MVA. The mean 
number of days between the accident and initial assessment was 3.9 days (SD = 4.3). 
Initial follow-up assessment was performed an average of 40.4 days (SD = 7.9) 
post-accident. Dropout was defined as refusal to participate or no response up to 6 
weeks after the MVA. 
Initial assessments were conducted after cessation of intravenous narcotic 
administration. Repeated assessments of cognitive performance using the MMSE were 
carried out by trained research nurses who were postgraduates in clinical psychology or 
trained psychiatrists. The assessments included general socio-demographics, detailed 
information about the MVA, vital signs and physical condition on admission, past 
medical and psychiatric history, psychiatric family history, sense of the threat of death 
during the MVA, unconsciousness just after the MVA, loss of memory regarding the 
MVA referring to Gil’s study (25), retrograde amnesia, feelings of self-reproach, 
physical pain, prior traumatic events, involvement in previous MVAs, consumption of 
alcohol prior to the MVA, and daily performance status (PS) as defined by the Eastern 
Cooperative Oncology Group (26). Psychometric instruments included the Impact of 
Event Scale revised (IES-R) (27, 28), the Hospital Anxiety and Depression Scale 
(HADS) (29, 30), the Peritraumatic Dissociative Experience Questionnaire (PDEQ) (31), 
and the Temperament and Character Inventory (TCI) (32, 33). All participants were 
given a gift voucher for their participation after assessment (1,000 JPY for the initial 
interview). 
Statistical Analyses: Inter-group comparisons of categorical, nonparametric, and 
continuous variables were examined using the chi-square test (or Fisher exact test), the 
Wilcoxon two-sample test, and the Student t-test for unpaired data, respectively. In a 
logistic regression analysis, we estimated the adjusted relative risks for dropout. All 
statistical analyses used two-tailed tests. For all statistical evaluations, p values of 0.05 
or less were considered significant. All data analyses were performed using SPSS 
version 14.0J for Windows statistical software (SPSS Inc., Tokyo, Japan). 
 
Results 
Of the 188 patients enrolled, 66 (35.1%, 95% CI = 28.6 - 42.2) had dropped out at 
the initial follow-up; 15 refused to participate, 46 made no response to a telephone call 
or letter, and 5 had moved to an unknown address. 
Bivariates analyses of inter-group differences are presented in Table 2. Because 
only 132 patients completed the TCI, the TCI analyses are separately presented in Table 
3. Univariate analyses revealed those who dropped out were likely to be men, alcohol 
drinkers, smokers, unconscious during MVA, to have fewer years of education, lower 
ISS scores, lower IES-R scores, lower PS scores, and lower cooperativeness as 
determined by the TCI. 
The adjusted estimates from a multiple logistic regression model are shown in 
Table 4. Due to missing data, regression analysis involved only 132 patients. PS was not 
included in the multivariate model as it was significantly associated with ISS. Logistic 
regression analysis revealed that men, unconsciousness during MVA, low 
cooperativeness and less severe injuries were significant predictors of dropout. 
 
Discussion 
The attrition rate of the present study was relatively high. Recently, Scott et al. 
reported the effectiveness of their strategic approach focusing on frequent contact to 
minimize attrition in longitudinal studies (34, 35). Because the primary aims of the 
TCOM study was to investigate the natural course of patients injured in MVAs, we 
contacted participants only when interviews were scheduled. While much more frequent 
contact might reduce attrition, the attrition rate of the present study is comparable with 
those of previous studies (Table 1). 
We found that male gender was an independent predictor of dropout, a result 
consistent with previous studies (10, 19). No studies have shown that female gender is 
an independent predictor. Since it is well known that women are at high risk for PTSD 
(21), these results might indicate that those who drop out are at relatively low risk for 
injury-related PTSD. It is unclear why men were more likely to drop out of the present 
study. 
Experiencing unconsciousness during MVA was an independent predictor of 
dropout. To our knowledge, no appropriate comparable data are available in the medical 
literature. Those patients who experienced unconsciousness during MVA were unlikely 
to fulfill stressor criterion A-2 of the PTSD for DSM-IV, which defines the person’s 
response as involving intense fear, helplessness, or horror (36). Further, Gil et al. 
reported that subjects without memory of the traumatic event were less likely to develop 
PTSD (25). Thus those patients who drop out might well be at relatively low risk for 
injury-related PTSD, although loss of memory was not a significant predictor of dropout 
in the present study. A study by Shalev et al. that showed fewer PTSD symptoms among 
those who dropped out coincides with this view (11). However, O’Donnell et al. found 
higher levels of anxiety and depression among those who dropped out (16). The fact 
that the attrition rate of O’Donnell et al.’s study was one of the lowest among all studies 
following severe injury may make a difference to the results, but further research is 
required to confirm such a suggestion. 
To our knowledge, this is the first report among comparable studies to identify 
low cooperativeness as a predictor of dropout, and is an important finding. Cloninger, 
who developed the TCI, described uncooperative individuals as socially intolerant, 
disinterested in other people, unhelpful, and revengeful (32). He also pointed out that 
low cooperativeness on the TCI was a substantial contributor to the likelihood of 
concomitant personality disorder. Many other studies have shown that low 
self-directedness and low cooperativeness are core features of personality disorder 
(37-39) and, moreover, associated with immature defense (39), attention deficit 
hyperactivity disorder (ADHD) and autism spectrum disorder such as Asperger 
syndrome (40, 41), alexithymia (42), sex offenses (43), pathologic gambling (44), and 
depression (45). While the results of this study might indicate that those who drop out 
are at relatively high risk for personality disorder and other behavioral and emotional 
problems independent of MVA, we should be careful about such an interpretation since 
self-directedness was not a significant predictor of dropout in the present study. 
However, previous studies showing dropout to be associated with psychoticism (15) and 
a lower sense of coherence (20) seem to support this notion. 
Finally, less severe injury was found to predict dropout. Injury severity was not 
associated with the development of later psychopathology in the TCOM study (46), 
similar to previous studies (13, 47, 48), and thus it appears that those who drop out are 
neither at high risk nor at low risk for injury-related PTSD. This finding is similar to 
that of Mason et al. and O’Donnell et al. who reported shorter hospital stay as a 
predictor of dropout (15, 16), since those with less severe injuries tend to be discharged 
shortly after MVA. Participants with less severe injury might consider the MVA 
unimportant and therefore might tend to be indifferent to this kind of follow-up study.  
 The present study has some limitations. First, the results were obtained from 
only one institution and were based on a small number of participants. Therefore, the 
study sample might not be representative of Japanese patients with severe injuries. 
Second, we may not yet have sufficient evidence to posit that those who drop out are at 
high risk for personality disorder since few previous studies have revealed an 
association between low cooperativeness alone and personality disorder. Further studies 
are needed to confirm an association between low cooperativeness alone and personality 
disorder.  
Overall, this study suggests that those who drop out of longitudinal studies 
following severe injury appear to be at relatively low risk for developing injury-related 
PTSD, but at relatively high risk for having mental problems independent of injury, 
such as impulsivity. These findings should benefit researchers of longitudinal studies of 
patients following severe injury to develop strategies to improve dropout rate and 
thereby advance our knowledge of the impact of severe injury on patients’ lives. 
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Table 1. Dropout rates of longitudinal cohort studies following severe injury (mainly MVA) 
Author (year) 
No. of 
subjects 
Follow up Assessment 
Dropout 
rate 
Difference Notes 
Mayou et al. 
(1993) 
200 
3 month 
12 month 
Self report 
13％ 
14.5% 
No mention  
Blanchard et 
al.  
(1996) 
158 12 month 
Structured 
interview 
16.5％ 
Ethnic minority (non 
Caucasian) 
Subjects 
sought care 
Ehlers et al. 
(1998) 
1181 
3 month 
12 month 
Self report 
24.8% 
33.9% 
Men, younger, 
without bone injuries, 
etc 
Only 26% 
admitted 
Shalev et al. 
(1998) 
270 
1 month 
4 month 
Structured 
interview 
21.9% 
21.9% 
Fewer PTSD 
symptoms 
85.8% MVA 
Ursano et al. 
(1999) 
122 
6 month 
12 month 
Structured 
interview 
18.9% 
29.5% 
No mention  
Mayou et al. 
(2001） 1148 
3 month 
12 month 
Self report 
24.7% 
32.7% 
No mention  
Schnyder et al. 
(2001) 
121 12 month 
Structured 
interview 
12.4% 
None 60.4% MVA 
Mason et al. 
(2002) 
210 
6 week 
6 month 
18 month 
Self report  
39.0% 
45.7% 
54.3% 
Unmarried, shorter 
hospital stay, 
psychoticism 
17.6% MVA 
O’Donnell et 
al.  
(2004) 
363 
3 month 
12 month 
Structured 
interview 
7.2% 
15.4% 
Younger, shorter 
hospital stay, higher 
levels of anxiety and 
depression 
74% MVA 
Vaiva et al. 
(2004) 
130 6 week 
Structured 
interview  
16.9% 
No mention  
Hamanaka et 
al. 
（2006） 
100 6 month 
Structured 
interview 
18.0% 
No mention Telephone 
interview 
Wu et al 
(2006) 
596 
1 month 
3 month 
6 month 
Self report 
28.9% 
43.1% 
54.6% 
Men, a driver or a 
passenger, having a 
history of traumatic 
experience 
 
Schnyder et al. 
(submitted) 
323 6 month 
Structured 
interview 
21.1% 
Lower sense of 
coherence 
31 % MVA 
Abbreviation: MVA, motor vehicle accident 
  
Table 2 Demographic characteristics of dropouts and participants who completed follow-up assessment 
    Dropout  Participant 
(n=66)  (n=122)   
Mean (SD) Mean (SD) t df p 
Heart rate   84.5 (15.8) 83.5 (17.3) -0.37 186 0.71 
Systolic blood pressure  140.4 (23.3) 136.4 (26.3) -1.03 186 0.30 
Diastolic blood pressure  78.1 (17.9) 76.9 (21.6) -0.38 185 0.71 
Mean (SD)       Mean (SD)  U  p 
Age     33.6 (12.8) 38.1 (16.1) 3496.0  0.14 
Injury severity score   6.6 (5.4)  10.5 (8.6)  2990.5  < 0.01 
GCS    14.4 (1.9)  14.5 (1.4)  3939.0  0.74 
Education (years)   12.1 (2.2)  12.8 (3.0)  3291.0  0.03 
Total IES-R score   16.2 (14.3) 19.9 (14.4) 3295.5  0.04 
Total HADS score   8.9 (6.8)  10.6 (7.5)  3267.0  0.13 
Total PDEQ score   7.7 (7.9)  7.8 (6.6)  2754.0  0.63 
N (%)           N (%)  x2 df p 
Gender (male)   57 (86)  88 (72)  4.92 1 0.03 
Injury sustained at MVA (Driver) 48 (73)  78 (64)  1.50 1 0.22 
Married or having a partner  25 (38)  52 (43)  0.40 1 0.53 
Employment status (full-time) 45 (68)  73 (60)  1.28 1 0.26 
Alcohol (once a week or more) 41 (62)  57 (47)  4.07 1 0.04 
Smoker    44 (67)  61 (50)  4.83 1 0.03 
Exercise (once a week or more) 16 (24)  35 (29)  0.43 1 0.51 
Prior MVA   43 (65)  68 (56)  1.57 1 0.21 
Any physical problem before MVA 20 (30)  47 (39)   1.26 1 0.26 
Sense of life-threat at MVA  21 (32)  35 (29)  0.20 1 0.65 
Retrograde amnesia  13 (20)  22 (18)  0.08 1 0.78 
Unconsciousness just after MVA 45 (68)  65 (53)  3.92 1 0.05 
Loss of MVA memory  25 (38)  34 (28)  1.99 1 0.16 
Self-reproach feeling  37 (56)  67 (55)  0.02 1 0.88 
Pain    57 (86)  115 (94)  3.43 1 0.06 
Performance status (0 or 1)  26 (39)  26 (21)  7.00 1 < 0.01 
Abbreviations: GCS, Glasgow Coma Scale; IES-R, Impact of Event Scale revised. 
Performance status (PS) was defined by the Eastern Cooperative Oncology Group criteria. 
PS-0 indicates fully active, able to carry out all pre-disease performance without restriction. PS-1 indicates restricted in 
physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light 
housework, office work. PS-2 indicates ambulatory and capable of all self care but unable to carry out any work 
activities, up to and more than 50% of waking hours. PS-3 indicates capable of only limited self care, confined to bed or 
chair more than 50% of waking hours. PS-4 indicates completely disabled, cannot carry out any self care, totally 
confined to bed or chair. 
 
 
 
 
 
 
 
 
 
 
  
Table 3 Temperament and Character Inventory (TCI) score of dropouts and participants 
   Dropout   Participant 
   (n=35)   (n=97)  
Mean (SD)  Mean (SD) U  p 
Novelty seeking  21.3 (5.8)  20.8 (5.1) 1583.5  0.56 
Harm avoidance  19.0 (5.5)  17.7 (6.4) 1528.0  0.38 
Reward dependence 14.5 (3.9)  15.6 (3.8) 1435.0  0.17 
Persistence  3.9 (1.8)  4.6 (1.8)   1539.0  0.08 
Self-directedness  25.3 (6.8)  27.0 (6.9) 1463.5  0.23 
Cooperativeness  26.5 (5.5)  28.8 (5.0) 1308.0  0.04 
Self-transcendence  10.8 (5.3)  12.5 (5.7) 1407.0  0.13 
Data indicate mean values (SD) 
 
 
 
 
 
 
 
 
 
 
 
 
  
Table 4 Multivariate model of predictors of dropout in a prospective study of survivors following severe injury 
    Beta SE Adjusted 
Characteristics      OR 95% CI  p 
Gender (male)   1.80 0.88 6.03  1.08-33.7  0.04 
Unconsciousness just after MVA 1.43 0.53 4.16 1.47-11.7  < 0.01 
Smoker    0.37 0.55 1.45 0.49-4.28 0.51 
IES-R score   -0.03 0.02 0.97 0.94-1.01  0.15 
Cooperativeness   -0.10 0.05 0.91 0.83-0.99  0.04 
ISS    -0.13  0.04 0.88 0.81-0.96  < 0.01 
Education (years)   -0.13 0.09 0.88 0.73-1.05 0.15 
Alcohol (once a week or more) -0.39 0.49 0.67 0.26-1.75 0.42 
Abbreviations: SE, standard error; OR, odds ratio; CI, confidence interval. 
Potential variables associated with dropout (p≦0.05) were included in the multivariate analysis. However, 
performance status (PS) was significantly associated with injury severity score and was not included in the 
multivariate model. 
